We evaluate the extent to which there are racial disparities in life insurance coverage using multiple years of the Survey of Income and Program Participation between 2001 and 2010. We find that African-Americans hold significantly more life insurance after controlling for other factors, especially employer-sponsored and whole life insurance. We demonstrate that our findings diverge from prior work because we examine all households instead of focusing exclusively on married and cohabitating households. The findings on life insurance coverage and composition imply that earnings shocks due to mortality are not a contributing factor to racial disparities in wealth.
I. Introduction
Median net worth of white households is an order of magnitude larger than that of black households. 1 Large differences in wealth remain even after controlling for confounding factors such as earnings or family structure (Choudhury 2001; Barsky et al., 2002; Altonji and Doraszelski, 2005) . The racial wealth gap has persisted over time, and the Great Recession widened it to the highest level in 30 years (Pfeffer, 2013; Kocchar and Fry, 2014) . Possible explanations for this wealth gap include differential saving behavior, asset composition, and bequest motives (Smith, 1995; Menchik and Jianakoplos, 1997; Choudhury, 2001; Even and Macpherson, 2003; Gittleman and Wolff, 2004; Kocchar and Fry, 2014; Kuan et al., 2015) .
Another possible contributing factor for the black-white wealth gap -one that is ignored in existing work -is the consequence of black-white differences in mortality prior to retirement. 2 Early death reduces household wealth and income, and increases poverty through lost earnings of a breadwinner and end-of-life expenses (Attanasio and Hoynes, 2000; McGarry and Schoeni, 2005) . Figure   1 illustrates these stark differences in mortality. 3 Approximately 6 percent of all 50-year-olds die before age 60. The 10-year mortality rate at age 50 is nearly 70 percent higher for blacks relative to whites. 4
More than 12 percent of black males die within this age span, double the rate in the entire population.
Similar racial differences emerge at both younger and older ages.
Large negative earnings shocks such as this can lead households to make financial errors or suboptimal choices, which in turn affects subsequent wealth accumulation (Bertrand, Mullainathan and Shafir, 2004; Mullainathan and Shafir, 2013) . However, the differences in pre-retirement mortality will not necessarily influence the wealth gap because households can purchase life insurance to hedge 1 Net worth for the median white household was approximately $190,000 and $19,000 for the median black household in 2007 as reported in the SCF (Kochhar and Fry, 2014) . 2 Racial differences in mortality are still present after controlling for education (Waldron, 2002) . 3 Data from the Centers for Disease Control/National Center for Health Statistics Vital Statistics System in 2009. 4 Ten-year mortality rates are 5.7 percent and 9.5 percent respectively for white and black individuals at age 50. against a breadwinner's lost earnings from pre-retirement death. Among households with life insurance, those experiencing early death would receive a payout, making them far less likely to make costly financial choices, such as carrying balances on credit cards, using payday loans, or being unbanked.
Although a voluntary purchase, life insurance ownership is widespread, with 59 percent of adults having an individual policy, group policy, or both in 2010. 5 Life insurance coverage is more prevalent where the underlying risk from death of a breadwinner carries greater consequences. For example, 71 percent of married individuals with a child and mortgage have coverage in comparison to just 27 percent for individuals who are single, childless, and rent. All else equal, if black individuals purchase less life insurance coverage relative to whites, then the wealth gap would be exacerbated by differential mortality risk. Conversely, if black individuals respond to increased mortality risk by holding more life insurance then wealth gaps could not be explained by mortality differences.
The purpose of our study is to explore the existence of racial gaps in life insurance holdings.
Current evidence on racial disparities in life insurance is sparse. Bernheim et al. (2003) find that blacks hold less life insurance relative to whites whereas Gutter and Hatcher (2008) find no disparities in overall life insurance ownership. In contrast to both studies, we find that blacks have greater participation in life insurance markets, after controlling for other confounding characteristics. Given the high levels of life insurance coverage, our basic finding suggests that differential mortality is unlikely to contribute to wealth disparities by race. Using multiple years of the Survey of Income and Program Participation (SIPP), our preferred specification estimates that blacks are 3 percentage points more likely to hold life insurance, from an overall baseline coverage rate of roughly 60 percent. Digging deeper, we find that black individuals are much more likely to hold whole life insurance and slightly less likely to hold term life coverage. In addition, they have much higher participation in employer-sponsored life insurance (ESLI). We show that a key reason our life insurance findings contrast with previous work is 5 Prudential Financial, 2013.
that we include single households, while existing studies restrict analysis to married and cohabitating households.
The remainder of the paper is organized as follows: Section II reviews previous studies on life insurance, Section III describes the data, Section IV presents the empirical model, Section V discusses results, and Section VI concludes.
II. Literature Review
Several recent empirical studies have analyzed issues related to the demand for, and adverse selection in, life insurance in the United States (Cawley and Philipson 1999; He 2009 He , 2011 Harris and Yelowitz 2014; Hedengren and Stratmann, 2015) . Furthermore, mortality risk and demand for life insurance has been analyzed at the international level (Li, Moshirian, Nguyen, and Wee 2007; Gatzert and Wesker 2014) . However, only the work of Bernheim et al. (2003) and Gutter and Hatcher (2008) have examined racial disparities in life insurance coverage. Gutter and Hatcher (2008) analyze racial differences in life insurance holdings and find no evidence of disparities amongst black and white households on the extensive margin (that is, whether the household has any life insurance holdings). They do find some racial disparities on the intensive margin (that is, comparing the face value of life insurance holdings to possible income losses). Their analysis utilized the Survey of Consumer Finances (SCF), which has been used in a number of previous studies (Lin and Grace, 2007; Liebenberg, Carson, and Dumm, 2012) . Notwithstanding the prevalence of SCF in life insurance analysis, the sample is limited to observing participation and levels of life insurance holdings at the household level. This is problematic because life insurance is priced and purchased at the individual-level and not as a household. Thus, it is not possible to conclusively link a life insurance policy to the main breadwinner versus a secondary earner. Bernheim et al. (2003) find that uninsured financial vulnerabilities were more common among nonwhites, and they were less likely to hedge against the financial consequences of a spouse's death through life insurance. Their study uses the Health and Retirement Survey (HRS), which only includes individuals aged 51 to 61 in 1992. Harris and Yelowitz (2014) demonstrate that life insurance demand varies by age and the need for life insurance coverage diminishes as an individual approaches retirement.
An important limitation to both studies is that they restrict attention to married or cohabitating couples. This type of restriction misses a significant portion of the diversity, as family structure drastically differs across race. In 2010, of those that were ever married, 19 percent of whites were divorced in comparison to 31 percent of blacks. In addition, blacks were almost twice as likely as whites to be single parents (i.e. separated, divorced, widowed, or never married with children). 6 Given the family structure differences, previous studies limited a disproportionate amount of black individuals that would have reason to purchase life insurance.
III. Data
For our primary analysis, we use data from the 2001, 2004, and 2008 panels of the SIPP to examine racial differences in life insurance holdings. This data has been used in recent studies on demand for life insurance (Harris and Yelowitz 2014; Hedengren and Stratmann 2015) . This nationally representative longitudinal sample is constructed through individual interviews in four-month intervals known as "waves." Each wave contains responses regarding income, labor force activity, and participation in government assistance programs. In addition to the "core" monthly questions, the survey covers less-frequently asked subjects in "topical modules." The wealth topical modules contain information on assets and liabilities (including life insurance holdings) which are asked at least twice per 6 In 2010, 20 and 38 percent of whites and blacks respectively were single parents.
panel. The key motivation for using the SIPP data comes from the availability of life insurance questions regarding individual market life insurance and ESLI. In addition, the SIPP allows for analysis across a broad age cohort with much larger sample sizes than the SCF.
We restrict our analysis to white and African-American adults aged 18 to 64 who provided answers to life insurance questions. 7, 8 The age restriction is implemented to focus on the group that is the most likely to elect life insurance coverage. Additionally, this restriction is meant to include only those of working-age population, as the primary role of life insurance is to replace lost earnings of the principal breadwinner.
For comparison purposes, we apply similar screens to data from the SCF for years 2001, 2004, 2007, 2010 and 2013 . The SCF is a triennial survey sponsored by the Board of Governors of the Federal
Reserve System in cooperation with the Statistics of Income Division of the Internal Revenue Service.
The survey collects detailed information about family finances including incomes, net worth, and credit use in addition to basic demographics including marital status and education. It also asks about life insurance coverage and holdings at the household level. The SCF is widely used to study issues where wealth and financial data are important, and oversamples high-income individuals in order to capture the full distribution of wealth (Kennickell, 2008) . 9
The two datasets directly overlap for calendar years 2001, 2004, and 2010 , which allows for a side-by-side comparison. We aggregate the SIPP from the individual level to the household level in Table   1 to make it comparable to the SCF; in the subsequent regression analysis we utilize the individual-level SIPP data to better link life insurance demand to underlying mortality risk. As can be seen in this table, life insurance ownership is quite common, with roughly 65 percent of households having some kind of plan. These levels are very similar to the findings by life insurance industry groups (LIMRA, 2013 ). An important trend, that is prevalent across both data sets, is the decline in life insurance over time. There are 10 and 7 percentage point decreases in life insurance coverage respectively for the SIPP and SCF samples from 2001 to 2010. Similar declining trends are present for term, whole, employer-sponsored and individual life insurance. These declines are consistent with industry-level findings that ownership of life insurance is at a 50-year low (Prudential Financial, 2013) .
Households are far more likely to hold term life insurance than whole life insurance, and group coverage through an employer is slightly more prevalent than individual life coverage. to ESLI and 74 percent participated, leading to a take-up rate of 97 percent. In contrast, just 16 percent of part-time workers had access to ESLI, although take-up rates were very high for eligible employees as well. 10 Take-up is extraordinarily high because fewer than 10 percent of workers at firms with basic life insurance coverage are required to make a contribution. In the case of death, slightly more than half of all workers (54 percent) with ESLI would receive a benefit payment in a fixed multiple of annual earnings for their beneficiaries, while almost all the rest would receive a flat dollar amount (40 percent). Many policies provide a flat dollar amount of $50,000 or less because of the tax exemptions. 11 The median payout for a flat-dollar policy was just $16,000 in 2010 -which might be thought of as covering funeral expenses and other short-run costs, and the 90 th percentile was $50,000. Of the employer policies that provide benefits as a multiple of annual earnings, 58 percent of workers have a plan with 1x earnings, and almost all the rest (37 percent) have a plan with 1 to 2x earnings. As a consequence, even though ESLI is quite prevalent, it tends to provide small amounts of insurance coverage.
In addition to mandatory coverage, ESLI policies often allow employees to purchase supplemental coverage, although evidence suggests that many employees do not take advantage of this. 12 These policies are typically community rated meaning they are priced based on the characteristics of the group rather than based on a single individual's probability of death. In contrast, individual life insurance policies are experience rated meaning they involve individual underwriting including health examinations, blood samples, family history, and assessment of risky behavior in order to determine the premium (although such applications do not ask about race). Supplemental ESLI policies are advantageous for individuals whose health is poorer than average for the pool of insured employees and less advantageous for individuals that are in relatively better health. A major limitation with ESLI is that employees generally only qualify for the coverage while they are employed. If the individual loses employment (and consequently group coverage) due to health problems, then coverage might be prohibitively expensive for the employee in the individual market (Prudential, 2013) . In contrast, individual term policies are only conditional on premium payments for the life of the policy. There are also differences in coverage based on insurance type. The two most common forms of life insurance are term and whole. 13 Term life insurance covers an individual for a specified period (i.e. a
10-year term policy) and does not have a "cash value" as payment only occurs in the case of death.
Whole life insurance policies are guaranteed for the life of the policyholder conditional on premium payment and have a "cash value" which can be accessed through termination of the contract. The racial disparity exists for term life insurance with mean participation of 36 and 23 percent for whites and blacks respectively in 2010. This gap is much smaller for whole life insurance with a 1 percentage point difference in whole life insurance coverage.
Finally, Table 2 illustrates some of the differences in family structure. Whites are more likely to marry, less likely to separate, and less likely to divorce conditional on ever being married. Blacks are more likely to have a child but less likely to be married and have a child. In 2010, black individuals are twice as likely to have never been married and have a child relative to white individuals. These differences in family composition could greatly influence both the need and desire for life insurance holdings. 13 Other life insurance policies that also incorporate investment motives include universal life insurance and variable life insurance.
IV. Demand Determinants and Empirical Model
One of the major roles of insurance is to smooth family consumption across different states of the world. Life insurance can help mitigate the drop in family consumption in the event of death. The existence of a dependent family member such as a spouse or child should increase demand for life insurance (Inkmann and Michaelides, 2012) . One would expect, ceteris paribus, that a single parent would have an increased demand for life insurance relative to a married individual because of the lack of a provider in the case of early death. 14 Therefore, the aforementioned exclusion of single headed households by previous work has the potential to affect the analysis. The desire to leave a bequest or the emphasis that the individual places on surviving dependents' well-being also directly influences both participation and coverage amounts of life insurance.
The canonical expected utility model shows that with actuarially fair pricing and risk averse individuals everybody should purchase insurance. A majority of the population has some form of life insurance coverage, but this is far from the theoretical prediction of full participation. Individuals may deviate from the predictions of the rational frictionless environment and fail to purchase life insurance due to fixed costs. Fixed costs vary greatly based on the type of insurance. For example, term life insurance is associated with extensive underwriting whereas ESLI has much lower fixed costs. These fixed costs become less of a concern as the coverage amount increases as well as the term of the policy.
All else equal, as the fixed costs increase, individuals are less likely to buy life insurance.
Various psychological frictions or costs exist that cause deviations from the frictionless rational model as well. Implicit costs due to the difficulty of evaluating the relative advantages for the various types of life insurance can decrease coverage (Iyengar et al., 2004; Handel, 2013) . Furthermore, the psychological cost of thinking about death decreases the likelihood of purchasing life insurance (Kopczuk and Slemrod, 2005) . Price misconceptions can also influence the participation rate. A recent study found that 80 percent of Americans misjudged the cost of life insurance (LIMRA, 2015) . These misconceptions and the cost of correcting these misconceptions decrease life insurance participation.
Another consideration for life insurance participation is heterogeneity in health. Life insurance companies may reject individuals in poor health to avoid potential losses (Hendren, 2013) . This type of rejection is again more relevant for individual term policies due to underwriting. In addition, individuals in the best health may not purchase insurance because they are pooled together with relatively unhealthy individuals and consequently face actuarially unfair premiums (Akerlof, 1970) .
The factors that influence life insurance coverage could vary by race. The following empirical model seeks to understand this relationship. Equation (1) presents a linear probability model used to test the influence of race on life insurance participation:
(1)
where is an indicator variable that the individual was African-American, represents a vector of covariates including age, gender, marital status, children, income, net worth, education, home ownership, mortgage, employment, and health following work reviewed in Liebenberg et al. (2012) .
is an indicator variable that represents having any, term, whole, ESLI, and individual life insurance depending on the specification. The results of the different specifications will give information about not only coverage, but also the comprehensiveness of the life insurance policies as measured by the form of life insurance and face value.
V. Results
We first run bivariate regressions to formally measure the relationship between life insurance and race. 15 Table 3 presents our findings. As expected from the summary statistics given previously, 1 is negative and statistically significant for participation in all of the different types of life insurance. In particular, black individuals are approximately 11 percentage points less likely to hold any life insurance than white individuals. This negative coefficient is present for all specifications but with varying magnitudes.
In contrast, Table 4 presents the findings of the full model including relevant covariates from the SIPP. After controlling for covariates, black individuals are significantly more likely -by 3 percentage points -to hold life insurance, which is distinct from previous work that found no racial difference.
The full model for whole life insurance further finds that blacks are almost 5 percentage points more likely to have coverage than whites are. Whole life insurance coverage -which does not have a fixed length -is increasing with age. An important difference in the specification with whole life insurance is that having a college degree does not increase coverage.
The racial gap in term life insurance changes from a large negative (12.5 percentage points) to small negative effect (1.1 percentage points) after including covariates. This small negative finding could partially be due to the inability in the data to completely characterize health, which is explicitly incorporated into underwriting in the term life insurance market.
The probability of having term life insurance is a concave function of age consistent with the findings of Jappelli and Pistaferri (2003) . The decreasing magnitudes at the latter years of an individual's working years could reflect increasing premium due to actuarial adjustments or potentially decreasing need for coverage as children leave home. In contrast to whole life insurance coverage, individuals with a college education are almost 10 percentage points more likely to purchase term coverage.
In both regressions for term and whole life insurance, we find consistent results for a number of covariates. As theory would suggest and consistent with previous findings, the presence of a spouse or child increases the likelihood of having life insurance (Jappelli and Pistaferri, 2003; Inkmann and Michaelides, 2012 ). An unmarried partner negatively influences life insurance holdings. Additionally, individuals who are in good health are more likely to have life insurance possibly due to screening/underwriting from insurance companies or advantageous selection (Finkelstein and McGarry, 2006 ). In addition, homeowners are significantly more likely to have any life insurance and having a mortgage increases demand for coverage (Gutter and Hatcher, 2008) . 16 Employment and income additionally both have a positive effect with net worth having a small negative or insignificant effect.
Males are more likely to have life insurance across all specification (Gandolfi and Miners, 1996) .
In addition to the distinction between whole and term, Table 4 presents the results from ESLI and individual life insurance. For both sources of insurance, blacks are more likely to have life insurance.
The main difference between the two sources of coverage is that being married and having a child does not increase coverage in ESLI whereas they are both significant factors for individual market coverage.
This finding is likely due to automatic coverage given by an employer; virtually all employees take it up when offered.
To gauge the influence of each individual covariate on the transformation of the racial gap from negative to positive, we implement a technique prescribed by Gelbach (2015) . His work shows that the traditional practice of sequentially adding covariates to a model to observe the influence on the coefficient of interest leads to ambiguous results that are "sequence-sensitive." For example, the change in the racial gap by adding education as a covariate differs depending on the order it is added to the model. If we added education variables first then the observed change in the racial gap would be different than if we added family structure first and then added education. This result is due to the correlation between education and family structure. In order to create a "path independent" explanation of the influence of each covariate Gelbach prescribes omitted variable bias equations to gauge the contribution of each covariate. The influence of each covariate is a function of the correlation between the covariate and Black in addition to the covariate's coefficient in the full specification. For example, net worth is highly correlated with race but it is not a major determining factor in life insurance coverage and therefore does not exhibit a large influence in the transformation of the black coefficient from negative to positive. In order to better understand possible racial disparities, we also present results on the intensive margin -the face value, in dollars, of such life insurance policies. Caution is needed when examining the intensive margin. Clearly, the "face value" of a policy -payout in the case of death-matters for hedging against earnings losses, and industry studies suggest coverage levels have fallen (LIMRA, 2013) .
Unfortunately, there is widespread confusion among survey respondents with respect to life insurance 17 The decomposition for the individual market is similar to the decomposition for the any life insurance specification.
quantities. Two-thirds of respondents in the SIPP misinterpret questions due to confusion between "cash value" (which only applies to whole-life policies) and "face value" (which applies to both whole and term policies) (Gottschalck and Moore, 2007) . These same issues arise to various degrees in other datasets, too. 18 Table 6 shows the results from the intensive margin with the face value of life insurance as the dependent variable. We only observe the face value in 2001 for the SIPP due to a change in survey questions in later years. We perform the analysis using OLS and find that after controlling for covariates there is no statistically significant difference between races. Due to the inclusion of many zero values, we further test the analysis using a Tobit. After controlling for covariates, we find that the coefficient for black is not significantly different from zero consistent with the OLS finding.
VI. Reconciling Results
Our findings that black individuals are more likely to purchase life insurance diverge from the findings of Gutter and Hatcher (2008) and Bernheim et al. (2003) . Gutter and Hatcher find no racial difference on the extensive margin and that blacks hold less coverage on the intensive margin.
Bernheim et al. find that nonwhites are more likely to have uninsured vulnerabilities.
In order to reconcile our results with previous work, we restrict our SIPP sample to married/cohabitating individuals in the first panel of Table 7 , while including all covariates from Table 4 .
The first row illustrates that when we restrict the sample to only married/cohabitating individuals, we find no statistical difference between the races in coverage, consistent with the extensive margin findings of Gutter and Hatcher (2008) . The different columns illustrate that this coverage result is robust to the inclusion or exclusion of sample weights, and to each calendar year. Thus, a major difference in 18 The HRS questions are essentially the same as the SIPP, and the HRS is also widely used for life insurance analysis (Bernheim et al. 2003; He, 2009 He, , 2011 Cawley and Philipson, 1999) . Differences in life insurance quantities found in Bernheim et al. (2003) and Gutter and Hatcher (2008) could be partially explained by confusion about the "cash value" and "face value" questions.
our extensive margin results comes from analyzing the full sample of individuals rather than restricting our analysis to married/cohabitating individuals. When we look at the intensive margin (value of policies), we find that the restriction to married/cohabitating individuals causes the coefficient on black to change from an insignificant number (see Table 6 ) to a statistically significant negative coefficient from the Tobit analysis. Once again, the restricted sample gives us the same qualitative finding as Gutter and Hatcher (2008) .
The second panel of Table 7 shows parallel results from the SCF restricted to married/cohabitating households. The first column of results shows that even with the restricted married/cohabitating sample we find that blacks are more likely to hold life insurance when we look at all years. However, when we isolate our analysis to 2004 SCF -thus using a sample similar to Gutter and Hatcher (2008) -we replicate their finding of no difference across race in life insurance coverage.
However, the remaining columns show the finding is sensitive to sample weights and the particular year of analysis.
Differences between the SIPP and SCF results could be due to differences in sample sizes, level of analysis (individual vs. household), or the high proportion of wealthy individuals sampled in the SCF.
Overall, we are more confident in our findings from the SIPP due to the individual level, insensitivity to weights, and the larger sample sizes.
VII. Implications and Concluding Remarks
Using SIPP data across multiple years, we analyze racial disparities in life insurance coverage. We find, contrary to previous literature, that black individuals are more likely to hold life insurance policies.
Previous studies have excluded single households -which make up more than half of black householdsand we show that this exclusion matters for the findings. We also analyze the types of insurance held by race. Black individuals are more likely to hold whole and employer-sponsored life insurance (ESLI) policies and less likely to hold term life insurance. Whole life insurance is generally considered to be less desirable than term life insurance because it mixes a low rate of return investment and high commission rates with life insurance coverage (Anagol et al. 2012) . ESLI provides conditional coverage which is only in force while employed at the given firm. This is problematic for individuals who might leave a job for health reasons prior to death. In addition, many individuals are automatically enrolled -but at small amounts -in life insurance plans by virtue of being employed at a firm.
In summary, the evidence points to greater life insurance coverage rates among African-Americans. Many studies have found significant racial disparities in wealth. A possible reason for this racial gap in wealth is differential mortality risk. Mortality differences can contribute to wealth gaps through two key mechanisms. First, higher mortality alters the time horizon to enjoy the return from investments, including financial, human capital, and health investments. Second, holding investment constant, a non-trivial fraction of households will suffer earnings shocks due to the death of a breadwinner, which in turn could lead to costly financial choices. With life insurance coverage, this risk can be mitigated. Our results on life insurance coverage suggest that mortality differences, at least due to the second mechanism, should not contribute to racial wealth gaps. -0.072*** (0.005) Notes: All specifications use the SIPP. There are 98,379 individual observations for each specification. Dependent variable "Indiv. Market" indicates have life insurance holdings through the individual market (not ESLI). The sample is restricted to individuals that are either black or white and between age 18 and 64. Standard errors are shown in parentheses and clustered at the household level *** p<0.01, ** p<0.05, * p<0.1. 0.001 0.8% 0.001 1.3% 0.001 0.6% 0.001 0.6% 0.001 1.5% Notes: Numbers reported reflect the influence of each covariate in the change of the Black coefficient from the bivariate to the full controls specification. The sum of an individual column will fully describe the Black coefficient change from the bivariate case (Table 3) to the specification with full controls (Table 4) . Each specification includes all variables from Table 4 and has 98,379 observations. SCF includes 2001 SCF includes , 2004 SCF includes , 2007 SCF includes , 2010 SCF includes and 2013 . In addition to the covariates from Table 4 , variables for smoking status, bequest motives and risk aversion included for SCF regressions.
